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CLAIMS 

1, (Withdrawn) An apparatus for modifying a top conductive surface of a multi-layer 
workpiece in the presence of a solution, the apparatus comprising: 

an electrochemical mechanical processing system adapted to process the top conductive 
layer of the workpiece m the presence of an applied potential and the solution and thereby 
establish planarity to the top conductive layer, the electrochemical mechanical processing system 
including a workpiece surface influencing device disposed in proximity to the workpiece during 
electrochemical mechanical processing; and 

a sensor adapted to provide a signal that contains information indicative of the planarity of 
the top conductive layer at various points in time during processing of the top conductive layer by 
the electrochemical mechanical processing system. 

2, (Withdrawn) The apparatus according to claim 1 wherein the electrochemical 
mechanical processing system provides for electrochemical mechanical deposition that plates a 
conductor from the solution onto the top conductive surface of the workpiece, and wherein the 
sensor includes a light source and an optical sensor adapted to detect a reflected light beam 
obtained from a light beam from the light source that has been reflected from the top conductive 
surface of the workpiece during deposition of the conductor. 

3, (Withdrawn) The apparatus according to claim 2 wherein the reflected light beam is 
used to indicate a surface roughness of the workpiece, the planarization of the top conductive layer 
causing a greater amount of the reflected light beam to be sensed by the optical sensor than prior 
to the planarization of the top conductive layer. 

4, (Withdrawn) The apparatus according to claim 3 wherein the sensor senses the surface 
roughness of the workpiece prior to deposition of the conductor, which surface roughness exists 
due to features disposed below the top conductive surface, and wherein the sensor senses planarity 
of the top conductive surface of the workpiece when top surface features corresponding to the 
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features disposed below from the top conductive surface are reduced due to the conductor being 
deposited within the top surface features. 

5. (Withdrawn) The ^paratus according to claim 4 wherein the signals provided by the 
sensor, when the top conductive surface of the workpiece is planarized, are input to a processor 
that operates upon the signals to provide a planarization signal 

6. (Withdrawn) The apparatus according to claim 5 wherein the processor provides the 
planarization signal to the electrochemical mechanical processing system when planarization of 
the top conductive layer is achieved, 

7. (Withdrawn) The apparatus according to claim 6, wherein the electrochemical 
mechanical processing system, upon receipt of the planarization signal, performs another 
electrochemical mechanical process different from electrochemical mechanical deposition. 

8. (Withdrawn) The apparatus according to claim 1 wherein the sensor includes an optical 
system comprising at least one light source and at least one light sensor, the optical system 
adapted to transmit an input beam of light from the at least one light source onto the top 
conductive surface of the workpiece and to detect a reflected beam of light with the light sensor 
and generate the signal. 

9. (Withdrawn) The apparatus according to claim 8 wherein the light source emits a beam 
of light having a wavelength determined based upon a material that forms the top conductive 
surface. 

1 0. (Withdrawn) The ^paratus according to claim 8 wherein the light sensor detects the 
reflected beam of light with an increased intensity when a substantial planarity of the top 
conductive surface of the workpiece is achieved. 
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11. (Withdrawn) The apparatus according to claim 10 wherein the electrochemical 
mechanical processmg system provides for electrochemical mechanical deposition that deposits a 
conductor onto the top conductive surface, and wherein the substantial planarity of the surface of 
the workpiece occurring as a result of the conductor filling patterns within the top conductive 
surface of the workpiece. 

12. (Withdrawn) The apparatus according to claim 1 1 wherein the light sensor detects that 
the intensity of the reflected beam of light changes as the planarity of the surface of the workpiece 
changes. 

13. (Withdrawn) The apparatus according to claim 1 1 wherein the optical detector detects 
that the intensity of the reflected beam of light increases as the planarity of the surface of the 
workpiece increases* 

14. (Withdrawn) The apparatus according to claim 1 1 wherein the optical system further 
includes a processing circuit that generates a planarization signal from a plurality of the signals 
when the top conductive surface of the workpiece is planarized. 

15. (Withdrawn) The apparatus according to claim 14 wherein the processing circuit is a 
computer. 

16. (Withdrawn) The apparatus according to claim 8 wherein the reflected light beam is 
used to indicate a surface roughness of the workpiece, and planarization of the top conductive 
layer causing a greater amount of the reflected light beam to be sensed by the optical sensor than a 
non-planarized top conductive layer. 

17. (Withdrawn) The apparatus according to claim 16 wherein the sensor senses the 
surface roughness of the workpiece initially upon operation upon the conductive top surface layer 
by the electrochemical mechanical processing system and the sensor senses planarity of the top 
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conductive surface by providing the signals with the information indicative of the planarity of the 
top conductive layer being an intensity value that exceeds a predetermined threshold. 

18. (Withdrawn) The apparatus according to claim 17 wherein the signals provided by the 
sensor, when the top conductive surface of the workpiece is planarized, are input to a processor 
that operates upon the signals to provide aplanarization signal. 

19. (Withdrawn) The apparatus according to claim 18 wherein the processor provides the 
planarization signal to the electrochemical mechanical processing system when planarization of 
the top conductive layer is achieved, 

20. (Withdrawn) The apparatus according to claim 16 wherein the electrochemical 
mechanical processing system provides for electrochemical mechanical etching that removes a 
conductor from the top conductive surface of the workpiece. 

21. (Withdrawn) The apparatus according to claim 20 wherein the sensor senses the 
surface roughness of the workpiece initially upon performing electrochemical mechanical etching 
of the conductive top surface layer by the electrochemical mechanical processing system and the 
sensor senses planarity of the top conductive surface by providing the signals with the information 
indicative of the planarity of the top conductive layer being an intensity value that exceeds a 
predetermined threshold. 

22. (Withdrawn) The apparatus according to claim 21 wherein the signals provided by the 
sensor, when the top conductive surface of the workpiece is planarized, are input to a processor 
that operates upon the signals to provide a planarization signal. 

23. (Withdrawn) The apparatus according to claim 22 wherein the processor provides the 
planarization signal to the electrochemical mechanical processing system when planarization of 
the top conductive layer is achieved, 
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24. (Withdrawn) The apparatus according to claim 16 wherein the workpiece includes a 
barrier layer disposed below the top conductive layer, and the optical detector detects that the 
intensity of (he output beam of light abruptly changes when the barrier layer is exposed. 

25. (Withdrawn) An apparatus for operating upon a multi-layer workpiece using a 
solution, the apparatus comprising: 

electrochemical mechanical processing equipment adapted to operate on a top layer of the 
workpiece in the presence of an applied potential and the solution using a woikpiece surface 
influencing device, the top layer of the workpiece being formed of a material; and 

an optical system comprising at least one light source and at least one light sensor, the 
optical system adapted to transmit a beam of light fix)m the at least one light source onto the top 
layer of the workpiece and to detect a reflected beam of light with the light sensor, the reflected 
beam of light providing at different points in time a signal with a reflectivity characteristic 
indicative of an amount of planarity of the top layer of the workpiece. 

26. (Withdrawn) The apparatus according to claim 25 wherein the optical system further 
includes a processor adapted to provide a planarization signal to the electrochemical mechanical 
processing equipment based upon the signal obtained at different points in time, the planarization 
signal indicating that the top layer of the workpiece is substantially planar. 

27. (Withdrawn) The apparatus accordmg to claim 26 wherein, upon receipt of the 
planarization signal, the electrochemical mechanical processing equipment is operated to perfomi 
a different operation. 

28. (Withdrawn) The apparatus according to claim 27 wherein the electrochemical 
mechanical processing system provides electrochemical mechanical deposition that plates a 
conductor from the solution onto the top layer of the worfcpiece and wherein the top layer is an 
insulator. 
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29. (Withdrawn) The apparatus according to claim 28 wherein the optical reflert^^ 
the top layer of the workpiece is indicative of a surface roughness of the top layer, the sensor 
further adapted to provide the mdication to the electrochemical mechanical processing system 
when planaiization of the top layer is achieved, the planarization of the top layer causing a greater 
amount of reflected light to he sensed by the optical sensor than prior to the planarization of the 
top layer. 

30. (Withdrawn) The apparatus according to claim 29 wherein the sensor senses the 
surface roughness of the workpiece prior to deposition of the conductor, which surface roughness 
exists due to features within the top layer, and wherein the sensor senses planarity of the top layer 
of the workpiece when the features are reduced due to the conductor being deposited within the 
features, 

31. (Withdrawn) The apparatus according to claim 30 wherein the signals provided by the 
sensor, when the top surface of the workpiece is planarized, are input to a processor that operates 
upon the signals to provide a planarization signal. 

32. (Withdrawn) The apparatus according to claim 31 wherein the processor provides the 
planarization signal to the electrochemical mechanical processing system when planarization of 
the top layer is achieved, 

33. (Withdrawn) The apparatus according to claim 25 wherein the reflected beam of light 
has an intensity corresponding to the reflectivity characteristic. 

34. (Currently Amended) A method for detecting planarization of a top surface of a 
multiiayeF-workpiece with features in an electrochemical mechanical deposition process that uses 
a solution containing a conductor therein and operates upon the top surface multilayer workpiec e 
comprising the steps of: 
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depositing the conductor to fill the features within the top surface of the workpiece ming 
^l^rirnrhemical mftt^hanical deoo ^^tinn emnloving a in tho prooonc e o f workpiece surface 
influencing device, an applied potential and the solutio n umu^ o l LCti oohomical mij i^hnnirnl 

dopooition ; «ad 

whilo dopocitingtho oonductof; 

transmitting a beam of light onto the top surface of the workpiece to obtain a reflected 
beam of light, a characteristic of the reflected beam of light being altered by a top surface pattern 
that exists due to the features within the top surface of the workpiece; and 

detecting a change in the characteristic of the reflected beam of light indicative of a degree 
of planarization ohongo in to the top surface f^em of the worlqpiece. 

35. (Cuirently Amended) TIt- m'-*^'^'^ an^nrrimg tn r.laim M fiirther including whetaa the 
step of terminating d o tooting a change furthor inoludoa tho ot e p of providing an indicator to halt the 
electrochemicfll mechanical deposition ctop of dopooiting when at a predetermined degree of 
planarizatio n the top ourfaoo pattern of tho worlipiccc booomoo planar, thuo mdicating the filling of 
th< ^ foatur e a with tho conductor . 

36. (Cunentty Amended) Tlie method according to claim 35 fiirther including tho otop of 
providing for a material removal step oftor receipt of tho indiootor . 

37. (Currently Amended) The method according to claim 35 36 wherein the material 
removal step performs chemical mechanical processmg. 

38. (Cuirently Amended) The method according to claim 55 36 wherein the material 
removal step performs electrochemical mechanical polishing etching >vithin a come proooaoing 
oi ca go tho otcp of dopooiting, and whilo pcrfonming olootrochomioal mechanical otohing; and 
further comprises the steps: 

transmitting another beam of light onto the top surface of the woricpiece to obtain another 

reflected beam of light; and 
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detecting a«efeef a change in a characteristic of the another reflected beam of light 
indicative of »«ew anofilS material onjhe forming a new top surface of the workpiece. 

39. (Cun^ntly Amended) The method according to claim 34 38 wherein the step^ 
d cpojil iuj; d o ponit. th u oondviotor in t o r.a l u iu . J i u pococl i n nn n of n h.«m oflif^ht and the another 
1,,,^ ... ^n, . ..m. source lou t ui .Ju Lll u .i uu.fnrr o f t h o . oiku l c cc o nri ti t o p i nn.lntin g 

tairfaco of ttiQ worlq[)i e 



40. (Original) The method according to claim 34 wherein the characteristic is intensity of 
the reflected beam of light. 

41. (Original) Themethodaccordingtoclaim34whereinthebeamofUghttiansmitted 
onto the top surface of the workpiece passes through the workpiece surface influencing device. 

42. (Original) The method according to claim 41 wherein the characteristic is intensity of 
the reflected beam of light. 

43. (Original) The method according to claim 34 wherein the beam of light transmitted 
onto the top surface of the workpiece is adjacent to the workpiece surface influencing device. 

44. (Original) Hie method according to claim 43 wherein the characteristic is intensity of 
the reflected beam of light. 

45. (Currently Amended) A method for detecting planarization of a top surface of a 
a«rititey« workpiece in an electrochemical mechanical deposition process that uses a solution 
containing a conductor therein, u ud upu mtoo upon t ht» muUil u y m i.lrpiron .nm pri mnp the steps 

comprising of: 

operating upon Q el^r^tmchemicaUv ^^'-rh.^ir.Myr nrocessing the top surface of the 
workpiece usin£a k the prooonco of workpiece surface influencing device, an appUed potential 
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and the solution to de posit material onto the too surfac e uaing oloctrQchomioal mcchanioQl 
proooooing ; 

whilo op e rating upon tho top ourfaco of th e worlcpi e o e : 

transmitting a heam of light onto the top surface of the workpiece to obtain a reflected 
beam of light, a ohorocteriotio of tho rofleotod boom of light being altorod by o top aurfac e patt e rn 
that e xists duo to tho foaturos within tho top ourfaco of th e worlcpi e oe ; and 

detecting a change in a characteristic of the reflected beam of ligjit indicative of aehaage 
ift degree of planarization to the top surface pattafR of the workpiece. 

46. (Currently Amended) The method according to claim 44 45 further including wherein 
the step of terminating the electrochemical mechanical process step at a predetermined degree of 
planarization of dotcoting a chang e further inoludos the otep of providing an indicator to halt th e 
stop of op e rating wh e n the top surfac c ^ pattom of th e workpi e c e bocomoQ planar . 

47. (Currently Amended) The method according to claim 46 further including the step of 
removing at least a portion of the providing for a material F cmoval otop after rooeipt of the 
indicator . 

48. (Currently Amended) The method according to claim 47 wherein the material r e moval 
step ofremoving performs chemical mechanical processing. 

49. (Currently Amended) The method according to claim 47 wherein the material r e moval 
step ofremoving performs electrochemical mechanical polishing etching within a gam e prooeoging 
nmn nr. th a ntnp nf npomting. a nd further comprises the steps: whilo performing e l e otroch e mical 
moohonical otohing; 

transmitting another beam of light onto the top surface of the workpiece to obtain another 
reflected beam of light; and 

detecting anoth e r a change in a characteristic of the another reflected beam of light 
indicative of Orsew another material forming a new on the top surface of the workpiece. 
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50. (Currently Amended) The method according to claim 45 47 wherein th o top aurfaoo io 
a top oonduotivo ourfaoo of tlio worlq^ioco nnd the step of removing performs electrochemical 
mechanical polishin g oporating dopooito a conductor into foatur e a diopoood in tho top oonduotivo 
surface of the workpi e ca > 

51 . (Currently Amended) The method according to claim 45 wherein portions of the top 
surface is a top insulator conductive ourfaoo of tho worlcpi e o e and the step of clectrochemically 
mechanically processing op e rating deposits a conductor into features disposed in the top inoulating 
surface of the workpiece. 

52. (Currently Amended) A method for detecting planarization of a top surface of a 
workpiece having a nluralitv of features in a dcpooition prooooa that applica a conductor to a non 
planar top surfaeo of tho worlqpieo e comprising the steps of: 

depositing the conductor to fill ttie features within the n on - plana r top surface of the 
workpiec e, thoroby cauoing th e non - planar top ourfaoo to b o oomo mor e planar ov e r tim e; and 

whilo dopoaiting tho conduote t? obtaining a signal that containG information indicative of 
tiia adegreeof planarity of the top surface conductiv e layor at variouo pointa in tim e , thereby 
dotooting tho non plonor top ourfaoo boooming more planar ov e r tim e. 

53. (Currently Amended) The method according to claim 52 wherein the step of obtaining 
comprises: 

transmitting a beam of ligjit onto the top surface of the workpiece to reflect obtain a ttie 
F^leeted beam of ligh t, a oharaotoriotio of th o rcflooted boom of light being altorod by a top ourfao e 
pattom that exiata duo to tho foaturos wdthin tho top ourfaoo of tho worlcpiec e; and 

detecting the a characteristic of the a reflected beam of light indioativo of a ohongo in from 
the top surface patt e rn of tho worlqpiooe; and 
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transforming ««t fee characteristic into a i ho ijiformation in the signal^ 
in dio dotootod oha i u ulu u ut io at vnri n n . pui nta in time indiout c j the non pl nnn r which corresponds 
tn the degree of planaritv of the top surfaco bcoumiui- umo planar nvnr time . 

54. (Cuircntly Amended) The method according to claim 53 whoroin the ctop of dot e oting 
further including iBeMss the step of providing on indicator to halt tho stop of dopooiting 
terminating the sten of depositing when the planarity of the top surface reaches a predetermined 
degree u u Uu n u f aid wotlipi r^pn h nuuii i c a plana r ^ t hnu iudioating tho filling of tlio foattiroa > i it h thn 
ee nduotor . 

55. (Currently Amended) The method according to claim 54 further including *Mte^ 
providing for a material removal step uf to i m uu ipt of the indic nt nr . 

56. (Currently Amended) The method according to claim S4 55 wherein the material 
removal step performs electro chemical mechanical processing. 

57. (Currently Amended) The method according to claim 54 55 wherein while perfomiing 

the material removal step includes: 

transmitting another beam of light onto the top surface of the workpiece to obtain another 

reflected beam of Ught; and 

detecting aaefeeF a change in a characteristic of the another reflected beam of light 
indicative of ft«ew another material forming a n e w on the top surface of the workpiece. 

58. (Original) The method accor<ling to claim 53 wherein the characteristic is intensity of 
the reflected beam of Mght. 

59. (Currently Amended) The method according to claim 53 58 wherein the intensity 
increases as stop of dopociting d o po o it o the conductor into foaturoo diopoood in n t op eondaetive 
surface of the workpiece becomes mo re planar. 
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60 (Curm.tty Amaided) The method ««nimg to claim M M wherein Ihe conducteds 
.^u . up u l J .pu.li.l, .1.1.11. lilii III' ..n n i„. . n rm L. f .Llln.nl iliiilin i.iil ii . n lop i a.u l .^ l i -^ . rf nq . 
oftlioworlEpiooe . 

61. (New) The method according to claim 38 wherein the conductor is copper. 

62. (New) The method according to claim 38 wherein the another material is a barrier 

material. 

63. (New) The method according to claim 40 wherein the intensity increases as the degree 
of planarization increases. 

64. (New) Tlie method according to claim 42 wherein the intensity increases as the degree 
of planarization increases. 

65. (New) The method according to claim 47 wherein the step of removing performs 
chemical mechanical polishing and further comprises the steps: 

transmitting another beam of Ught onto the top surface of the workpiece to obtain another 

reflected beam of light; and 

detecting a change in a characteristic of the another reflected beam oflight indicative of 

another material on the top surface of the workpiece. 
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